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[SUBJECT OF THE INVENTION] 

To provide the load-distribution system, the 
load-distribution method, and program which 
can perform a load distribution even in 
parallel-task and sequential processing, without 
needing to set up every operation terminal 
beforehand. 



[PROBLEM TO BE SOLVED] 
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The main process which performs control of 
application, and the operation agent perform 
said application function, and perform load 
measurement of the terminal on said network 
(except for 10-16 and inside 13) using the 
circulating agent which passes around said 
network, when said terminal (except for 13 in 10 
-16) changes into a predetermined state, based 
on the result of said load measurement, it 
transmits said operation agent to a network 
other terminal (except for 13 in 10-16), it makes 
said operation agent perform said application 
function. 

It uses the load-distribution system 
characterized by the above-mentioned. 




-15 





[CLAIMS] 



or, 



[CLAIM 1] 

A system in which a plurality of terminals are 
connected in a network, comprising: 
a control means to perform control of 
application, 

a means by which the operation agent which 
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can move among said networks performs said 
application function, 

a means to perform load measurement of the 
terminal on said network using the circulating 
agent which passes around said network, 

a means to transmit said operation agent to 
another terminal on a network based on the 
result of said load measurement, and to make 
said operation agent perform said application 
function when said terminal changes into a 
predetermined state. 

The load-distribution system characterized by 
having these. 

[CLAIM 2] 

A load-distribution system of Claim 1 , in which 
said means to perform said application function 
by said operation agent performs part of said 
application. 

[CLAIM 3] 

A load-distribution system of Claim 1 , which 
changes the predetermined state of said 
terminal into the state in which the load of said 
terminal increased, or the state where the 
remaining-electricity force of said terminal 
became below a predetermined value. 

[CLAIM 4] 

A load-distribution system of Claim 1 , in which a 
terminal which sends out said operation agent 
and holds the information of said load 
measurement. 
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A receiving and performing-said operation 
agent terminal. 

It comprises these, according to the directions 
from the terminal holding the information of said 
load measurement, it transmits said operation 
agent to the other terminal linked to said 
network, it performs a load distribution by 
making the operation agent perform a part of 
application function. 

[CLAIM 5] 

A load-distribution system of Claim 1 , which 
receives said operation agent in said network, 
and a plurality of terminals to execute are 
connected to it. 



[CLAIM 6] 

It is the load-distribution method which 
comprised a plurality of terminals connected in 
the network, comprised such that a control 
process which performs control of application. 
A process in which the operation agent which 
can move the inside of said network performs 
said application function. 
A process which performs load measurement of 
the terminal on said network using the 
circulating agent which passes around said 
network. 

A process which transmits said operation agent 
to a network other terminal based on the result 
of said load measurement, and makes said 
operation agent execute said application 
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function when said terminal changes into a 
predetermined state. 

The load-distribution method characterized by 
having these. 

[CLAIM 7] 

When using the load part system which 
comprised a plurality of terminals connected in 
the network, control processing which performs 
control of application. 

Processing for which the operation agent which 

can move the inside of said network performs 

said application function. 

Processing which performs load measurement 

of the terminal on said network using the 

circulating agent which passes around said 

network. 



Processing which transmits said operation 
agent to a network other terminal based on the 
result of said load measurement, and makes 
said operation agent execute said application 
function when said terminal changes into a 
predetermined state. 

A program including the command which makes 
a computer execute these processings. 

[DETAILED DESCRIPTION OF THE 
INVENTION] 

[0001] 

[TECHNICAL FIELD OF THE INVENTION] 

The present invention relates to a 
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i"5o of application function. 
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[PRIOR ART] 

As a prior art, it provides an agent system 
between the distributed process method, and its 
apparatus client and server by 
Unexamined-Japanese-Patent No. 9-16534, it 
is disclosing the technique of making a plurality 
of server processes distributing and executing a 
processing request according to the load and 
resource situation in each network computer. 
Moreover, it relates parallel-task and makes a 
parallel-task control list, based on this, it 
transmits to other processes and an agent 
processes a task. 



[0003] 

£fbt^ #H 2000 -761724^$ 
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[0003] 

Furthermore, in Unexamined-Japanese-Patent 
No. 2000-76172, it is disclosing whether it 
makes into the server side whether to make into 
the client side the execution position of the 
processing which the distributed-system client 
required, and the system it enables it to alter 
dynamically. 



[0004] 



[0004] 



[^WfrMfrLXobi-Zmm] [PROBLEM TO BE SOLVED BY THE 
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INVENTION] 

However, a terminal in the environment which 
comprises two or more set devices coupled in 
the network. Wherein, for example, when 
application with a server function was executed, 
there was a problem that the CPU capability 
which needs the capability of a terminal for a 
plurality of client requiring was insufficient. 
Moreover, the case where we are concerned 
about consumption of an electric power also 
about the case where a terminal is a Personal 
Digital Assistant, and the case where 
microprocessor power runs short other-occur 
plentifully. 



\ 
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[0005] 

By the Unexamined-Japanese-Patent No. 
9-16534 etc., it prepares a plurality of 
processing engines to the task that the 
above-mentioned microprocessor power runs 
short at the former, it distributes requiring so 
that a load may not concentrate at a specific 
processing engine, and it is performing the load 
distribution. 

Moreover, as for a processing terminal, when a 
load increases exceeding processing capacity, 
a response will worsen. 
Therefore, in order to avoid this, even if 
increase of a load is a phenomenon not chronic 
but temporary, it is necessary to prepare a 
plurality of engines for each operation terminal 
beforehand supposing the case where a load 
becomes the maximum. 
However, it has led to increase of operation, 
such as a cost increase of the purchasing of a 
plurality of terminals, and a setup. 
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Moreover, about Unexamined-Japanese-Patent 
No. 2000-76172, since it is a movement of the 
execution position only between a client and a 
server, when both a server and a client have a 
heavy load, it cannot be corresponding. 

[0006] 

As mentioned above, objective of the invention 
is being able to perform a load distribution and 
providing beforehand the load-distribution 
system which does not need a setup, the 
load-distribution method, and program for every 
operation terminal by sending in the operation 
agent also in sequential processing as it is 
parallel-task. 

[0007] 

[MEANS TO SOLVE THE PROBLEM] 

The load-distribution system, the 
load-distribution method, and program by this 
invention are the system which comprised a 
plurality of terminals connected in the network, 
comprised such that a control means to perform 
control of application. 

A means by which the operation agent which 
can move the inside of said network executes 
said application function. 
A means to perform load measurement of the 
terminal on said network using the circulating 
agent which passes around said network. 
A means to transmit said operation agent to a 
network other terminal based on the result of 
said load measurement, and to make said 
operation agent execute said application 
function when said terminal changes into a 
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predetermined state. 

It has have these as the characteristics. 



[0008] 
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[0008] 

Moreover, It has in said application functional 
executing means, said operation agent 
executes said a part of application as the 
characteristics. 



[0009] 



[0009] 

Moreover, It has change the predetermined 
state of said terminal into the state in which the 
load of said terminal increased, or the state 
where the remaining-electricity force of said 
terminal became below a predetermined value 
as the characteristics. 



[0010] 

tit* m&ftm^-*s*>bt:&'o 



[0010] 

Moreover, it sends out said operation agent, it 
becomes a terminal holding the information of 
said load measurement, it receives said 
operation agent and comprises making 
[ execute ] terminals, according to the directions 
from the terminal holding the information of said 
load measurement, it transmits said operation 
agent to the other terminal linked to said 
network, it has perform a load distribution by 
making the operation agent execute a part of 
application function as the characteristics. 



[0011] 



[0011] 

Moreover, it receives said operation agent in 
said network, and a plurality of terminals which 
execute this are connected to it. 
It is the load-distribution system characterized 
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[0012] 
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[0012] 

Moreover, it is the load-distribution method 
which comprised a plurality of terminals 
connected in the network, comprised such that 
it is a main process process as a control 
process which performs control of application, a 
process in which the operation agent which can 
move the inside of said network executes said 
application function. 

A process which performs load measurement of 
the terminal on said network using the 
circulating agent which passes around said 
network. 

A process which transmits said operation agent 
to a network other terminal based on the result 
of said load measurement, and makes said 
operation agent execute said application 
function when said terminal changes into a 
predetermined state. 

It is the load-distribution method characterized 
by having these. 



[0013] 
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[0013] 

Moreover, a main process as control processing 
which performs control of application when 
using the load part system which comprised a 
plurality of terminals connected in the network. 
Processing for which the operation agent which 
can move the inside of said network executes 
said application function. 
Processing which performs load measurement 
of the terminal on said network using the 
circulating agent which passes around said 
network. 
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Processing which transmits said operation 
agent to a network other terminal based on the 
result of said load measurement, and makes 
said operation agent execute said application 
function when said terminal changes into a 
predetermined state. 

It is a program including the command which 
makes a computer execute the above. 



[00141 



[0014] 



[EMBODIMENT OF THE INVENTION] 

It uses drawing for below and explains 
Embodiment of this invention to it. 



[0015] [0015] 

, W\lKJf&ty\<DWfcMWk%: First, the device composition at the time of 

LAN (Local Area Network) ~QM using Embodiment of this invention for FIG. 1 by 

I/ ^4i^O«ISfllfi!cSr*i-o LAN (Local Area Network) is shown. 



[0016] 

fcV— ^ (j^T, PC) 10, V— $7 

->3i/(i2-i3), 



[0016] 

A plurality of terminals connected to the network 
as shown in FIG. 1 , that is, it consists of a server 
(not shown), a personal computer (the 
following, PC) 10, workstation (12-13), printer 
14, storage apparatus 15 grade, a terminal with 
an application execution function, router 16, etc. 



[0017] 



[0017] 

Here, composition in case there are a plurality 
of terminals which perform the same application 
(for example, 11-13) is also shown. 
However, the case where this has a plurality of 
server terminals etc. is assumed. 
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[0018] 

Moreover, although not illustrated, as for said 
composition which makes network connection, 
a Personal Digital Assistant, a mobile 
telephone, etc. are considered by the wireless 
communications of Bluetooth etc. 
The terminal which executes application in both 
cases transmits an agent to the other devices 
on a network, by making an agent execute a 
part of application function, it is performing the 
load distribution of CPU of said terminal. 



[0019] 



[0019] 

Next, FIG. 2 shows the composition of the 
application process 24 included in a terminal 
with said application execution function. 
As shown in FIG. 2, the load measurement 
agent 30 is sent out to a network according to 
device processing capacity and the load list 
creation process 22, when the load of CPU of a 
terminal becomes heavy, according to 
pre-determined roots as desired, it passes 
around between the devices on a network 
spontaneously henceforth, it reports load 
information to said process. 
Moreover, the device which it connects with the 
composition of FIG. 1 mentioned above is 
acquirable from the routing table of FIG. 3 
(after-mentioned). 

And in the case where the wireless connection 
in a Personal Digital Assistant etc. is used, it 
can also examine a connection device by 
broadcasting to a network. 
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[0020] 

Moreover, the application process 24 comprises 
a main process 20 and an operation agent 26. 
Said main process 20 mainly manages control 
of processing. 

Moreover, the operation agent 26 is coordinated 
for every function, and it has various methods, 
and provides service by being called from the 
main process 20. 

This operation agent 26 is movable, and while a 
server's load is becoming heavy, via a network, 
a load is light and also it moves it to a device. 



[00211 

M 5(D]}7r -f>\s£o\^ 
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[0021] 

And since said main process 20 obtains an 
address of the operation agent 26 and is calling 
the method from the reference table of FIG. 5, it 
does not change the case where there is an 
operation agent 26 locally, the case of being 
remote, and processing logic. 



[0022] 



[0022] 

Next, FIG 3 is a routing table acquirable from a 
router. 

In the composition of FIG. 1 mentioned above, 
device processing capacity and a load list 
creation process acquire the device of the 
range in their duty of a management, and the 
destination IP address of an apparatus from this 
table. 

The address acquisition of the device which has 
connected also in wireless connection, such as 
a portable information terminal, is easy. 
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Sy^— v ? a:^h30(-i?^#$ti>x w The address information of these connection 

devices is attached to the load measurement 
agent 30 as a list, this load measurement agent 
30 passes around between the devices on a 
network according to said list information. 



[0023] 
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[0023] 

Next, FIG. 4 is the device processing capacity 
reported from said load measurement agent 30, 
and a load list: 

When the CPU load of each terminal becomes 
heavy, it is used for deciding the transmission 
destination of the operation agent 26 to 
suppress power consumption. 
In the case of FIG. 1 mentioned above, it 
considers and decides the CPU load and 
processing speed of a device which constitute a 
candidate in the transmission destination of said 
operation agent 26. 

However, in the case of a terminal without a 
power supply with a large capacity of a portable 
information terminal etc., it is sufficient to add 
the conditions of the device which has left the 
electric power more than fixed to judgment. 

[0024] 

Next, FIG 5 is a transmitted reference table 
which it manages operation agent 26. 
Here, it has categorized into the object 1-4 as 
an operation agent 26. 

It can make a local and remote object execute 
call processing using an object reference. 
Moreover, transmission finalizes a transmitting 
settled one and the state where it can use a 
remote object is shown. 
A load is the consumption of CPU, and it 
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considers that the effect of load reduction by a 
remote agent is large, so that this value is large. 



[0025] 
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[0025] 

In FIG. 5, an object 1-3 stops in a local server, 

and object 4 shows the state of the completion 

of transmitting to the remote thing. 

And by using a reference address of pc1_obj4, 

it relates to object 4 and utilizes a remote 

method. 



[0026] 
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[0026] 

Next, FIG. 6 is the flow of device processing 

capacity and load list creation. 

This processing is executed as a process of a 

low priority of having become independent of an 

application process at the terminal which can 

carry out application execution. 

First, as shown in FIG. 6, it measures the load of 

a self-terminal in S1 , and when a load is heavier 

than a pre-determined load, it performs 

processing after S2. 

It makes the moving-destination list of the load 
measurement agent 30 by S2. 
And it transmits an agent to an address of the 
head of a list in S3. 



[0027] 
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[0027] 

After this, after an agent takes a fixed-time log 
spontaneously and measures a load value etc., 
it reports a result to a self-terminal and moves it 
to the address next to a list. 
Henceforth, it repeats this. 
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Next, in S4, it takes in the report from this load 
measurement agent 30. 

And in S5, it judges whether it is the report from 
the load measurement agent 30, if it is not the 
report from the load measurement agent 30, it 
will return to S4, if it is the report from the load 
measurement agent 30, it will progress to S6. 
In S6, it updates processing capacity and a load 
list table. 

Next, it progresses to~S7 and judges whether 
there is any transmission complete object on a 
reference table. 

If there is nothing, it will return to S4, when there 
is a transmission complete object, it progresses 
to S8. 

In S8, a report is sent from said load 
measurement agent 30 for every fixed time, 
therefore, each time, it performs update of the 
CPU load information of a reference table. 



[0028] 

ff$lj^-v^h30£>e»)£f? 



[0028] 

Next, it progresses to S9 and judges the load of 

a self-terminal, and when a load is light at fixed 

time, it progresses to S10 and stops activity of 

said load measurement agent 30. 

And it progresses to S11 and sets a load 

measurement agent 30 stop flag. 

It can refer this flag also in an application 

process, and judges that an application process 

does not have the heavy load of a self-terminal, 

it performs processing altogether using the local 

operation agent 26. 

Meanwhile, when it is judged in S9 that a load is 
heavy, it progresses to S12 and judges whether 
the load measurement agent 30 made it stop, 
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when the load measurement agent 30 stops, it 
sends and restarts a movement start command 
to the load measurement agent 30 in S13, then, 
it clears a load measurement agent 30 stop flag 
in S14. 

Meanwhile, when the measurement agent 30 
does not stop in S12, it returns to the 
processing which takes in the report from the 
load measurement agent 30 of S4. 
Device processing capacity here, a load list, 
and a reference table are used to decide the 
delivery destination of the operation agent 26 in 
a next application process. 



[0029] 
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[0029] 

Next, FIG.7(a) is the processing flow of a load 
value measurement agent. 
When it is transmitted with an application 
terminal and this can be executed, first, it will go 
by S22 to read a computer name, and will 
acquire information, such as a use situation of 
useable memory and network I/O, and a 
residual electric power, in S24. 
When acquisition of said computer name 
transmits to an application terminal, it will be 
converted into the information (MIPS value) of 
processing speed. 

Next, in S26, it takes a log for every fixed time, 
and obtains the load of a processor as an 
average value. 

Then, after S28 reports a result to an 
application terminal collectively, in S30, it 
moves to the next device of a movement list. 
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Henceforth, it repeats S22-S30. 
Moreover, when it cannot move even after 
performing a retry several times, it removes an 
address of the device from a movement list, it 
reports also to an application terminal. 
Based on this result, the device processing 
capacity and the load chart which are shown in 
FIG. 4 mentioned above, and the reference 
table of FIG. 5 are updated. 

[0030] 

Next, FIG7(b) is the processing flow of the stop 
and restart command which were received from 
device processing capacity and a load list 
creation process. 

First, interruption receives these commands, it 
is performing the discrimination of an 
after-reception command. 
It judges in S32 whether it is a movement cease 
and desist order, when it is a movement cease 
and desist order, it progresses to S34, and it 
judges whether a load value measurement 
agent is moving. 

While a load value measurement agent is 
moving, it suspends progress processing in S36 
and completes in it. 

Meanwhile, when it is not a movement cease 
and desist order in S32, it progresses to S38 
and judges whether it is a movement start 
command. 

It completes, when it is not a movement start 
command, when it is a movement start 
command, it progresses to S40 and judges 
whether it is stopped. 
It completes, when it is not stopped. When 
stopped, it completes, after progressing to S42 
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and starting processing. 



[0031] 
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[0031] 

Next, the processing flow of an application 

process is shown in FIG 8. 

First, in the flow of FIG. 8(a), it measures the 

load value of a self-terminal in S50. 

Then, it progresses to S52 and judges whether 

a load is heavy. 

When a load is heavy, it will progress to S54 
and will transmit an agent to other devices. 
In addition, the procedure of transmitting an 
agent to a device was shown in FIG. 9. 



[0032] 

^ffimzm^z^Bc^s ssotc 



[0032] 

In FIG. 9, it selects the large operation agent of 
the transmitting effect in S80 by examining the 
load value of a reference table. 
When the operation agent selected in S80 has 
not been transmitted, in order to perform 
transmitting processing after S88, it progresses 
to S88. 

Meanwhile, in a transmitting settled case, it 
progresses to S84, and examines the load 
value of a transmission destination, and when a 
load is large, since it is necessary to send the 
copy of the same operation agent to a separate 
device further, it performs transmitting 
processing after S88. 

When the load of a transmission destination is 
small, there is no need for transmission at 
judgment of S84, and it already aims at 
utilization of the transmitting settled operation 
agent. 



[0033] 



[0033] 



6/28/2005 



21/39 Copyright (C) 2005 The Thomson Corporation. 



JP2003-16044-A 



S^-fSo •eurs94(cii^, ^ 

&*tfxff , S96fclii^ it?*?* 



[0034] 
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And it is selecting the device on the network 
which has allowances in a memory, network I/O, 
an electric power, etc. in S88. 
Then, it is from the inside of the device chosen 
by S88 in S90. 

Processing speed * (1 -processor load) 
By calculating these, it decides a device with 
the highest CPU capability. 
And it transmits the operation agent towards a 
device with the highest CPU capability in S92. 
And it progresses to S94 and performs the 
check of the completion of transmitting, and if 
the completion of transmitting is carried out, it 
progresses to S96 and is performing the update 
of reference tables, such as address entry of an 
object reference, and a transmitting settled flag 
setting. 

[0034] 

It returns to FIG. 8(a) again and extracts the 
requiring cue from a client in S56, when there is 
no requiring cue, it returns to S50, when there is 
a requiring cue, it progresses to S58 and 
extracts processing with a processing requiring 
cue, it is making the processing perform. 
And it progresses to S60 and makes a new 
handling process, it is making processing of 
requiring perform. 

[0035] 

Next, FIG8(b) is processing of a process. 
First, it acquires an address of a reference table 
in S62. 

And it progresses to S64 and examines the load 
of a self-terminal, and when light, it sets the 
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reference of the operation agent locally (S68). 

Meanwhile, when a load is heavy, it acquires an 

address of all the operation agents in S66. 

At this point, if an object has not transmitted in a 

reference table, it will obtain a local object 

reference, if it is transmitting settled, it will 

obtain the remote reference. 

When there are a plurality of transmitting 

objects, it acquires the object reference in a 

device with a light processor load in a 

transmission destination. 

As for this, the processor load value is 

described by the reference table of FIG. 5, 

therefore, it can carry out by comparing the 

value. 



[0036] 
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[0036] 

And it progresses to S70 and is performing 
requiring processing from a client. 
However, it has already decided the address of 
the operation agent in S66 and S68, therefore, 
when the operation agent is in a server's local, 
the processing logic with the case where it 
moves to the other terminal does not change. 
And it judges completion of processing in S72. 
When not having finalized, it returns to S70, 
completion of processing will carry out the 
return of the result in S74, in S76, it pools a 
process to elimination or a system, and 
completes. 



[0037] 



[0037] 

Next, an application process and the processing 
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configuration of the operation agent are shown 
in FIG. 10. 

An application process has a part of function 
executed, and asks him to teach a processing 
result by calling the method of the operation 
agent 41 from server 40 as shown in FIG. 10. 
This makes resource consumption of required 
CPU time, a memory, etc. taken over at an 
original application execution terminal. 
It is load reduction of an application terminal. 
Moreover, in server 40, when there is requiring 
from a plurality of clients, the process is 
advancing the parallel processing, and since 
the load is decreased in each process, 
consequently response time will be shortened. 



[0038] 
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[0038] 

Next, a server terminal shows several 
composition to FIG. 11. 
The 1 st set (server 1) of a server performs 
action in the same composition and the same 
procedure as having mentioned above. 
When the server after the 2nd set (server 2) 
exists, as shown in FIG. 11, device processing 
capacity, the load list creation process, and the 
load measurement agent 30 are deleted from 
said server 2, it does not execute the flow of the 
device processing capacity shown in FIG. 6 with 
the main process 34 and the operation agent 
36, and a load list creation process, but 
transmits the operation agent 36 to the other 
terminal linked to a network by the management 
table which it shares with server 1 , it performs a 
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load distribution by making the operation agent 
36 execute said a part of application function. 
Moreover, it can perform composition of this 
server 1 and server 2 in the configuration at the 
time of the setup of a terminal. 



[0039] 

^{f Lfc^H^-v ; rc^h26 

<dx\ py^, r^uytmmm 



[0039] 

In addition, said server 2 is good also as an 
access point which it could get to distribute 
requiring from a client from said server 1 , and 
achieved separate independence. 
Moreover, the processing flow of the main 
process 20 is not local in a management table 
(FIG. 3, 4, 5 tables), and if the point of referring 
server 1 is excluded, it will not be different from 
the flow explained with server 1 . 
That is, with server 2, when a load is not large, it 
performs requiring processing from a client 
using the local operation agent 26. 
It utilizes the operation agent 26 which it moves 
remote with reference to [ the case where the 
load has become bigger ] a server's 1 
management table, or it transmits the copy of 
the operation agent 26 to other devices. 
Furthermore, when the load of the device of the 
transmitted operation agent 26 is becoming 
bigger, it has transmitted the copy of the search 
operation agent 26 for the separate device. 
Moreover, a management table may access 
from a plurality of application execution 
terminals simultaneously, therefore, concurrent 
access does not occur using the mechanism of 
exclusive control, such as a lock and a unlock. 
It can perform this by calling the system call of 
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OS. 

However, by the mechanism of a multi process, 
since it is general, it has not described to a flow. 
Moreover, a series of procedures of these are 
the same as that of a server's 1 flow. 



[0040] 

In addition, in this system, it is transmitted to 
another terminal and an agent is executed, 
therefore, when performing processing which it 
relates to a password, a code, and decoding, it 
is necessary to consider security. 
It may relate to this and may use the encoding 
technology of the agent currently examined by 
Java (trademark). 

Moreover, since there is an envelope protection 
technique by a prior art, a thing using the same 
is also made. 

It executes, while this thaws by performing 
protection by carrying out the scramble of the 
application file, therefore, it can protect at the 
time of execution at the time of transmission 
and reception of an agent. 

[0041] 

As mentioned above, it disassembles one 
processing engine into the main process which 
performs control, and the operation agent which 
can be moved by using Embodiment of this 
invention, when an access concentrates, it 
avoids concentration of a load by moving the 
operation agent to other devices. 
By this method, except when an access 
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concentrates extremely, by making the 
operation agent move to other devices, it can 
perform a load distribution and can improve a 
response. 

Moreover, even if it is not necessarily a terminal, 

it can use for a load distribution. 

For example, it sends the operation agent also 

into a device like the printer carrying CPU, or a 

FAX machine, and can perform a load 

distribution. 

Moreover, To provide the apparatus which can 
cope with it even if it does not increase the 
number of a processing engine by making a 
terminal with a light load process, if I do not 
hear that the load of the whole device linked to 
a network is heavy when the load of a terminal 
increases. 

Therefore, when a load increases without 
applying the operation man-hours, such as a 
cost increase of the new purchasing of a 
terminal, and a setup of software, it performs 
dispersion of a load and can improve a 
response. 

Moreover, also in sequential processing, it can 
perform a load distribution, and also when the 
load of both a server and a client is still heavier, 
it can cope with it. 



[0042] 



[0042] 

Moreover, also when power consumption is a 
concern in a portable information terminal etc., it 
can economise a power consumption by 
requesting operation from another terminal with 
the stable power supply. 
Furthermore, the case where it comprises a 
plurality of terminals which perform the same 
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application processing can share information 
mutually, and it can perform cooperation action 
by it, it can perform a load distribution 
effectively. 



[0043] 



[0043] 



[ADVANTAGE OF THE INVENTION] 

By using this invention, it can provide the 
load-distribution system which can perform a 
load distribution and which does not need the 
setup for every operation, terminal beforehand 
by sending in the operation agent even for 
sequential and parallel-task processing. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



[01] 



[FIG. 1] 

l$&MWz%:LAN~X:ffl\/^ The figure showing the device composition at 

the time of using Embodiment of this invention 
by LAN. 



im2] 



[FIG. 2] 

The figure showing the composition of the 
application process included in a terminal, with 
the application execution function based on 
Embodiment of this invention. 



[1213] 



[FIG. 3] 

The figure showing a routing table acquirable 
from the router based on Embodiment of this 
invention. 



[1214] 



[FIG. 4] 
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The figure showing the device processing 
capacity reported from the load measurement 
agent based on Embodiment of this invention, 
and a load list. 



[05] 



[FIG. 5] 

The figure showing the management table of 
the operation agent based on Embodiment of 
this invention which transmitted. 



[06] 



[FIG. 6] 

The flowchart showing the flow of the device 
processing capacity based on Embodiment of 
this invention, and load list creation. 



[07] 



[FIG 7] 

The flowchart showing the processing flow of 
the stop and restart command which were 
received from the processing flow of a load 
value measurement agent, the device 
processing capacity, and the load list creation 
process based on Embodiment of this invention. 



[08] 

^1~0o 



[FIG 8] 

The figure showing the processing flow of the 
application process based on Embodiment of 
this invention. 



[09] 



[FIG 9] 

The figure having shown the procedure of 
transmitting the agent based on Embodiment of 
this invention. 



[010] 



[FIG 10] 

The figure showing the application process and 
the processing configuration of the operation 
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agent based on Embodiment of this invention. 



[011] 



[FIG. 11] 

The figure in which the server terminal based on 
Embodiment of this invention shows several 
composition. 



10, 11, 12~-ffiM. 13-f— 

15- y'jxtmt. 14-:/ 
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7°^^, 24-T7°!;^-^3^7 p 
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[DESCRIPTION OF SYMBOLS] 

10, 11, 12... Terminal, 13... a server terminal, 
15... a disc apparatus, 14... a printer, 16... a 
router, 20, 34... Main process, 22... a load list 
creation process, 24... an application process, 
26, 36, 41... Operation agent, 30... a load 
measurement agent 
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[FIG. 1] 




[02] 



[FIG. 2] 
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[FIG. 3] 
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[04] [FIG 4] 
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[FIG. 7] 



Wi-^ftEt KS22 



I 

7-pfa»<7>*ff ft star * h ~ S26 



T 



*S28 



| Uttg>ft<P«BCgtt K S3D 



S32 



S34 




(a) 



(b) 



(a) 

Load value measurement agent 
S22 It reads a computer name. 

S24 It measures a memory and a network use situation. 

S26 It measures the load of a processor. 

S28 It compiles a report and reports to a server. 

S30 It transfers to the next device of a list. 



(b> 

An interruption command [ terminal ] 

S32 Move cease and desist order? 

S34 In movement? 

S36 It suspends processing. 

S38 Move start command? 

S40 In a stop? 



6/28/2005 



33/39 Copyright (C) 2005 The Thomson Corporation. 



S42 It starts processing. 



END 
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[FIG 6] 
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A device capacity and an addition list creation process 



51 A terminal load is heavy? 

52 It makes an agent move list from a routing table. 

53 It transmits a load measurement agent to the device of the head of a list. 

54 It reads data from a socket. 

55 Report from an agent? 
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56 A capacity and renewal of a load list table 

57 Those transmitting settled with a reference table with an object? 

58 It updates the processor load of a transmitting settled object. 

59 The load of a terminal is heavy? 

510 It transmits a move cease and desist order to a load measurement agent. 

511 Stop flag ON 

512 Stop flag ON? 

513 It transmits a move start command to a load measurement agent. 

514 Stop flag OFF 



[FIG, 8] 
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(b) 

(a) 

Application process 

S50 It measures a load value. 

S52 A load is heavy? 
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S54 It transmits an agent to other devices. 

S56 Those with a request cue? 

S58 It takes out request from a processing request cue. 

S60 It makes a handling process and makes processing of request perform. 

(b) 

Process 

S62 It acquires a reference table. 

S64 The load of a self-terminal is heavy? 

S66 It acquires all agents' reference address. 

S68 It makes all the operation agents' reference local. 

S70 A request cue processes. 

S72 Finalization? 

S74 It is a return about a result. 

S76 It eliminates a process. 

END 
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[FIG. 10] 
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[FIG. 9] 
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It transmits an agent to others. 

S80 The transmitting effect chooses a large agent. 

S82 The agent with the large transmitting effect un _ transmits. 

S84 Load size of the transmission destination of an agent with the large 

transmitting effect? 



S88 It vacates from the load list of FIG. 3, and, as for a memory, more than in a 

threshold-value, a network chooses the device below a threshold" value. 

S90 The value of processing speed * (l _ load) chooses the greatest device. 

S92 It transmits the copy of an agent with the large transmitting effect to the device 

chosen in S90. 

S94 The completion of transmitting? 
S96 It updates a reference table. 
RETURN 
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[AMENDMENTS] 



[SUBMISSION DATE] 



Wl3¥l2^18B (2001. 1 (2001.12.18) 
2. 18) 



[AMENDMENT 1] 



[AMENDED SECTION] SPECIFICATION 



[AMENDED ARTICLE] 

Claim 



[METHOD OF AMENDMENT] REWRITE 



[CONTENTS OF AMENDMENT] 



[CLAIMS] 



[fff^l] 



[CLAIM 1] 

It is the system which comprised a plurality of 
terminals connected in the network, comprised 
such that a control means to perform control of 
application. 

A means by which the operation agent which 
can move the inside of said network executes 
said application function. 
A means to perform load measurement of the 
terminal on said network using the circulating 
agent which passes around said network. 



A means to transmit said operation agent to a 
network other terminal based on the result of 
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said load measurement, and to make said 
operation agent execute said application 
function when said terminal changes into a 
predetermined state. 

The load-distribution system characterized by 
having these. 

[CLAIM 2] 

A load-distribution system of Claim 1 , in which 
said means for the operation agent to execute 
said application function executes a part of said 
application. 



[CLAIM 3] 

A load-distribution system of Claim 1 , which 
changes the predetermined state of said 
terminal into the state in which the load of said 
terminal increased, or the state where the 
remaining-electricity force of said terminal 
became below a predetermined value. 

[CLAIM 4] 

A load-distribution system of Claim 1 , in which a 
terminal which sends out said operation agent 
and holds the information of said load 
measurement. 

A terminal which receives said operation agent 
and it executes. 

It comprises these, according to the directions 
from the terminal holding the information of said 
load measurement, it transmits said operation 
agent to the other terminal linked to said 
network, and performs a load distribution by 
making the operation agent execute a part of 
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application function. 
[CLAIM 5] 

A load-distribution system of Claim 1 , which 
receives said operation agent in said network, 
and a plurality of terminals to execute are 
connected to it. 



[CLAIM 6] 

It is the load-distribution method which 
comprised a plurality of terminals connected in 
the network, comprised such that a control 
process which performs control of application. 
A process in which the operation agent which 
can move the inside of said network executes 
said application function. 
A process which performs load measurement of 
the terminal on said network using the 
circulating agent which passes around said 
network. 

A process which transmits said operation agent 
to a network other terminal based on the result 
of said load measurement, and makes said 
operation agent execute said application 
function when said terminal changes into a 
predetermined state. 

The load-distribution method characterized by 
having these. 

[CLAIM 7] 

Control processing which performs control of 
application when using the load part system 
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which comprised a plurality of terminals 

connected in the network. 

Processing for which the operation agent which 

can move the inside of said network executes 

said application function. 

Processing which performs load measurement 

of the terminal on said network using the 

circulating agent which passes around said 

network. 



Processing which transmits said operation 
agent to a network other terminal based on the 
result of said load measurement, and makes 
said operation agent execute said application 
function when said terminal changes into a 
predetermined state. 

A program including the command which makes 
a computer execute these. 

[AMENDMENT 2] 

[AMENDED SECTION] SPECIFICATION 
[AMENDED ARTICLE] 0008 
[METHOD OF AMENDMENT] REWRITE 
[CONTENTS OF AMENDMENT] 
[0008] 

Moreover, It has a means by which said 
operation agent executes said application 
function executes said a part of application as 
the characteristics. 
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[AMENDMENT 3] 



[AMENDED SECTION] SPECIFICATION 



imiEMM^KB^] 0010 



[AMENDED ARTICLE] 0010 



[METHOD OF AMENDMENT] REWRITE 



[CONTENTS OF AMENDMENT] 



[0010] 



[0010] 

Moreover, a terminal which sends out said 
operation agent and holds the information of 
said load measurement. 
A terminal which receives said operation agent 
and it executes. 

It comprises these, according to the directions 
from the terminal holding the information of said 
load measurement, it transmits said operation 
agent to the other terminal linked to said 
network, and performs a load distribution by 
making the operation agent execute a part of 
application function. 
It has this as the characteristics. 



[¥«JE4] 



[AMENDMENT 4] 



[AMENDED SECTION] SPECIFICATION 



miEMMmB^] 0024 



[AMENDED ARTICLE] 0024 



[METHOD OF AMENDMENT] REWRITE 



[CONTENTS OF AMENDMENT] 
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[0024] 

Next, FIG. 5 is a reference table which manages 
the transmitted operation agent 26. 
Here, it has categorized into the object 1-4 as 
an operation agent 26. 

It can make a local and remote object execute 
call processing using an object reference. 
Moreover, transmission finalizes a transmitting 
settled one, the state where it can use a remote 
object is shown. 

A load is the consumption of CPU, and it 
considers that the effect of load reduction by a 
remote agent is large, so that this value is large. 



[¥JiME5] 



[AMENDMENT 5] 



[AMENDED SECTION] SPECIFICATION 



lffiJEtt&%n&] 0027 



[AMENDED ARTICLE] 0027 



[METHOD OF AMENDMENT] REWRITE 



[CONTENTS OF AMENDMENT] 



[0027] 

tts s5 xn. 



[0027] 

After this, after an agent takes a fixed-time log 

spontaneously and measures a load value etc., 

it reports a result to a self-terminal and moves it 

to the address next to a list. 

Henceforth, it repeats this. 

Next, in S4, it takes in the report from this load 

measurement agent 30. 

And in S5, it judges whether it is the report from 
the load measurement agent 30, if it is not the 
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report from the load measurement agent 30, it 
will return to S4, if it is the report from the load 
measurement agent 30, it will progress to S6. 
In S6, it updates processing capacity and a load 
list table. 

Next, it progresses to S7 and judges whether 
there is any transmission complete object on a 
reference table. 

If there is nothing, it will return to S4, when there 
is a transmission complete object, it progresses 
to S8. 

In S8, since a report is sent from said load 
measurement agent 30 for every fixed time, it 
performs update of the processor load 
information of a reference table each time. 
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